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2. Citations and explanations (Rule 70.7) 
NOVET.TVfN) 
Claims 1-36 
WO 1992/07922 
EP 1267432 
EP 1354852 

Derwent Abstract No. 95-282057/37 

None of the above citations disclose a hydrogen gas eenerator hi th* for™ „f c 

gas containing hydrogen and at least one other mS^ tW?^ a f«m of a reformer to produce a reformate 
time in the generator including flj ^^SSSSh^l^ f *** 48 hydrogen at *• same 
blend or mixture , reducing the ESSSff? generatOT t0 produce *■ containing gas 

c°ol*e hydrogen 

blend into the compression engine. P roau cea by the hydrogen generator pnor to introducing the gas 

mVENTIVF. SJEPQSj • 
Claims 1-33 : As above 
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» CLAIMS DEFINING THE INVENTION ^ AS F o 1LOBS: 

combustion in a oompressil hydrogen assisted 

Produced by a ^ £ ~ 

»"><* at least one other • T M * tlsM hydrogen 

generated inoludino fch- - e hydrogan is 

aerator to pr^ul ^ e ^ ~ «- 
—re, reduoing Z^ZZZ ITZ^ T "~ « 
P«.i„ g the gas blend through a heat ^ ^ 
introducing the gas blend or .Ltur. iTa"^' 
•ngine as one oonponent or the rue! I Session 
*»1 in the engine, wh.rein tL "Lt" ".a 
hydrogen and or the at lea** relative mo^t, of ^ 

Wend or „ixture are '° aterial °* <*« 
natur. or the at least on! 1 """"^ the 

requirements ox hydrogen mat * rial "* «• 

engine. ^ ^ » ss "ted oombustion of the 

2 

characterised"" M°™°° engine 

containing gas J^^T^^T" 7 
blend or mixture containing . 9eMratln * a hydrogen gas 
other material at .^7^^ f ^ ~ 
ror reducing the temperature oHhThydro 

—re from the first temperature t ^ ~ 

by passing the gas blend T t -^»*— 

exchanger prior t. ^ ^ mixture through the haat 

-rein the " ^ZTZ Z^l T *° ^ 

«>e fuel for the engine and T COn!POnent " 

or the hydrogen and or the „t 1 ^ 
«.e gas bland or mixture ar. seTe^T " aterial ° £ 

the nature of tha at le,.,* ln ecoordanoa with 

the at least one other material and the 
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:::: — — — « *. :;L c g T nQnt ~ * 

containing gas Mend ox mixture contains nvdrl 
iaast one other oo^onent that is p^ ? ^ " 
at the ssms tis. , s the hydrogen is produce^a nT"" 
generator wherein the ownti™ ocluoed by a hydrogen 

generating apparatus .TZ^JT^T" ^ ^ 
or predetersaned edition oHhe gas 
suitahie ror us. in hydrogen assisted J^LZ 

facilitate hydrogen assisted combustion 

assisted ^^J^r^j^ t 

component of the fuel is a ln that one 

hydrogen containing oas 
comprising hydrogen and at least on « 

is produced by a hvdroc * materia l that 

Y hydr ° 9en generator along with 

mai ^ . , amounts of the hydrogen and the other 

5 - A hydrogen containing gas 

*°r use as a ruel or ruel additiC or T na 

lve or on © component of a 
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fuel characterxsed in that the gas blend or mi* contains 
hydrogen ana at least one other opponent in addition to 
hydrogen xn whioh the other component is produced 
substantially simultaneously with the hydrogen by a 
hydrogen generator in which the relative amounts or the 
hydrogen and the other component is selected in accordance 
wxth the nature of the other component and the 
requirements of the engine for hydrogen assisted 

irttToTceT in *" en9ine to " hich - - — - - 



a fuel te \"T " " le * st — =°»P°nent or 

a fuel for hydrogen assisted combustion of a compression 

zt:: in r° h tha *~ - ccnL::::; 

gas characterised in that the hydrogen „s is a gas blind 

WcT ^ " hydr ° 9en «— »*« »d Lmprxses 

hydrogen and at least one other material that is produced 
along wxth the hydrogen in the hydrogen generation at rue 
same time the hydrogen is generated including vTslLT" 
producing the hydrogen containing gas blend Ir^Luure 
coolxng the gas blend or mixture by passing the gas blend 
Z 71 3h ' ^ — introducing the 

at least" ~ lnt ° tt ° -~*«- angine as 

at least one component of the fuel wherein the relauxve 

amounts of hydrogen and the at least one other marerxal of 

the gas blend or mixture are selected in accordance wxth 

the nature of the at least one other material and the 

requirements for hydrogen assisted combustion. 

claim in which " *°° a ^* *» any preceding 

hvdroc! 9M M mlXtUre 1S *»— « by a 

hydrogen generator characterised in that the non hydrogen 

components of the gas produced by the hydrogen generaTor 

do not all requxre full removal prior to combustion of the 

»as xn a compression engine using hydrogen assisted 

combustion but that the gas blend or mixture coining 

the other component or c^onents can be used as a fuel or 
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fuel additive. 



8. A method or apparatus according to any preceding 

clarm characterised in that the hydrogen generator is an 
electrons apparatus, a reel cell, a fuel processor, a 
reformer, a cold fusion apparatus or other apparatus for 
producing hydrogen along with one or -ore other mater^s. 

9- A method or apparatus according to claim 8 

ruenT Sed ^ ^ f " el Ml1 " * ^on exchange 

fuel cell, a solid oxide fuel cell, an alkaline fuel cell 
a direct methanol ruel cell, a molten carbonate ruel ee ' 
a Phosphorrc acid fuel cell or a regenerative fuel ceil 

10. A method or apparatus according to claim 9 or 10 

~*~ *• ^ former in which 
steam is used to heat a fuel -s 

a *«ej. as xt passes over a aatalwef 
provided in the hydrogen generator to produce the hydrogen 

gas blend or mixture in the form of a reformata gas. 

^ . * '° athC ' d ° r apparat ° s "cording to claim 10 

oat! *" that ^ fUSl Md «*— «• cracked by 

passage through the hydrogen generator to form the 

reformate gas or hydrogen containing gas blend or mixture. 

U „„ » Mth ° d ° r according to claim 10 or 

11 characterrsed in that the reformer reforms . 

lake to the rerormate gas or hydrogen containing gas blend 
or mixture with the aid of steam. 

13. a method or apparatus according to any preceding 

darrn characterised in that the at least one oLr 

w.^reth S T lMSt ° X DOra °* nitrogen, 

water, ethanol, carbon dioxide, carbon monoxide, 

hydrocarbons, methanol, methane or combinations thereof 
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A method or apparatus according to claim 13 
characterised in that th« ^ 13 

fch« * hydrocarbon material produced i» 

the hydrogen generator is a paraffin or paraffin-like 
5 hydrocarbon containing saturated bonds. 

IS- A method or apparatus according to claim i* 

14 characterised in that v, ^ 3 ° r 

. _ in tnat hydrocarbon is a C,-C,„ 

10 p^r^ n ' P " fS "^ - Hydrocarbon, 

IX t* 3 C '" Cl ° hydr °°« bo » — -re preferably a c e 
c^ 003 ! M ' in ° 1Udin * <* suoh hydrocarbon* and 

CMb ~ °* ~ «~ or more such hydrogen, 

15 " aw xa'J^lT ?" atOS a °° 0rdin ' *> «* — - 
lesex, petrol, canola oil or the like. 

mixture produced k„ u. , g "lead or 

-boat 0-5«t T hydr °»~ orator contains , ron 
aboat 0 S0» by volume of hydrogen , prefa 3Q 

^ volume hydrooen and preferably 3S-48% by volume hydro ^ n . 

claim <^ac" r "Jl^r ^ * 
iaoludes from 2Z t l-zTVtV" " 
preferahlv , ^ ° lMme ° £ oarbon monoxide, 

claim caaLtr^aTa^r ^ *° ~~*»- 
■!„.., j a in that the gas blend or mixture 

includes up to about 5* by volume, typically 1-4 TZ 
35 volume, preferably 2 - 3 , by volume of hydrocarbon 

A method or apparatus aocordlac to any preoedin, 
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claim characterise in that the amount cf carbon dioxide 
contained in the gas mix or blend is up to about 25% by 

ziZ'zr^ 5 - is% by - — — - 3- 

21. A method or apparatus according to any preceding 

claxm characterised in that the gas blend or mixture 
contains the balance of nitrogen. 

22 A method or apparatus according to any preceding 

claxm characterised in that the ratio or individual 
components in the gas blend or mixture is controlled to be 

"TJ am °" nt " — d — "«* the reguirament or 

hydrogen assisted combustion for the particular component. 

23. a method or apparatus according to any preceding 

claxm characterised in that operation or the hydrogen 
generator is adjusted to produce a desired ratio of 
hydrogen to the at least one other component in the gas 
mxxture or blend formed by the hydrogen generator. 

24 - A method or apparatus according to any preceding 

claxm characterised in that operation cf the hydrogen 
generator is adjusted by altering parameters including cue 
or more of the following, the composition of the materials 
xntroduced to the hydrogen generator, the velocities of 
gases of the various components, the temperature of 
operation of the hydrogen generator, the pressure of 
operation of the hydrogen generator, the velocity of gas 
bexng passed through the generator, the catalyst being 
used xn the generator, the amount of exposure of the 

IZTV **" CatalySt ' «» «W °* ^ogen generator 
used, the nature and composition of the other component 
produced simultaneously with the hydrogen, the amount cf 
coolxng of the gas blend before it is introduced into the 
engine . 
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25. A method or apparatus according to any preceding 
claim characterised in that the hydrogen generator in the 
form of a reformer is operated at a temperature of from 
100°C-1000°C, preferably from 200°C-900°C, more preferably 
from 220°C-800°C. 

26. A method or apparatus according to any preceding 
claim characterised in that the hydrogen generator is 
operated at a pressure of from about 1-5 bar, preferably 
from about 1-3 bar and more preferably from about 2 bar. 

27. a method or apparatus according to any preceding 
claxm characterised in that the catalyst used in the 
hydrogen generator is nickel, platinum or materials 
containing nickel or platinum or combinations thereof. 

28. a method or apparatus according to any preceding 
claim characterised in that the gas mixture or blend is 
added directly to the engine or indirectly to the engine 
after cooling. 

29. A method or apparatus according to any preceding 
claim characterised in that the gas mixture or blend is 
added to a mixing chamber prior to being introduced into 
the engine. 

30. A method or apparatus according to any preceding 
claim characterised in that the compression engine is a 
diesel engine. 

31. A method or apparatus according to any preceding 
claim characterised in that the system includes one or 
more heat exchangers to cool the gas blend or mixture or 
to cool the gas being recycled to the hydrogen generator. 

32. A method or apparatus according to any preceding 
claim characterised in that the gas blend or mixture is 
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added separately to the engine or mixer or in combination 
with one or more other components of the fuel for the 
engine, preferably the reformate gas, fuel and any other 
components required for combustion are introduced to the 
engine in a single feed line. 

33. An apparatus or method in accordance with any 
preceding claim in which the fuel for the compression 
engine is introduced to the engine separately from the 
hydrogen containing gas blend or mixture required for 
hydrogen assisted combustion. 

34. ^ apparatus or method in accordance with any 
preceding claim characterised in that the fuel is diesel 
fuel, petrol, gasoline or kerosene. 

35. An apparatus or method in accordance with any 
preceding claim characterised in that the source of 
hydrogen and/or the other component produced by the 
hydrogen generator is a hydrocarbon fuel including diesel 
petrol, gasoline or the like. 

36. a method or apparatus substantially as 
hereinbefore described with reference to the accompanying 
drawings. * 



Amended Sheet 



